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year	 2007.5	 For	 unknown	 reasons,	 the	 disorder	 is	
almost	 5	 times	more	 likely	 to	 occur	 in	males	 than	


























Symptoms	 of	 the	 disorder	 vary	 considerably	 in	
each	individual.	Although	a	child	diagnosed	with	ASD	
will	have	deficits	in	social	communication	and	behav-
iors,	 those	with	mild	 ASD	may	 have	 strong	 cogni-
tive	abilities	 that	 foster	 the	 learning	of	appropriate	
replacement	skills	in	these	deficit	areas.	As	a	result,	












A	 dental	 hygiene	 appointment	 can	 be	 especially	
difficult	 for	 children	with	 ASD	 since	 the	 child	 is	 in	
an	unfamiliar	environment,	surrounded	by	new	peo-
ple	 and	 things.	 Approximately	 40%	of	 children	 di-
agnosed	with	ASD	receive	a	comorbid	diagnosis	of	
anxiety	 disorders,	which	 can	 exacerbate	 deficits	 in	
communication	and	socialization	while	increasing	in-
appropriate	behaviors	such	as	self-stimulation,	self-
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injury	 and	 tantruming.8	 Furthermore,	 anxiety	 may	
be	 increased	 by	 the	 inability	 of	 the	 child	 to	 effec-
tively	communicate	fears	and/or	reservations	expe-
rienced	 at	 the	 thought	 of	 undergoing	dental	 treat-
ment.	 There	are	 foreign	 sights,	 smells	 and	 sounds	
that	a	child	must	absorb	and	process	during	a	short	
period	of	time,	such	as	hand	pieces,	suction,	bright	





tory.9,10	 Sensory	 overload	 is	 associated	 with	 nega-
tive	reactions	in	children	with	ASD	and	can	lead	to	
aggression,	 self-injurious	 behavior,	 emotional	 out-
bursts,	attempts	to	block	the	stimuli,	or	physical	and	
social	 withdrawal.7,9,11,12	 This	 behavior	 makes	 con-
ducting	dental	hygiene	treatment	extremely	difficult,	
prompting	 some	 dental	 professionals	 to	 consider	









There	 are	 options	 for	 reducing	 dental	 anxiety,	
such	as	social	and	communication	training,	which	do	
not	 carry	 the	 same	medical	 risks	 as	 sedation	 and	






behavioral	 response,	 treatment	 options	 and	 inter-





















with	 ASD	 is	 use	 of	 the	 Picture	 Exchange	 Commu-









sion.	 The	 ASD	 population	 is	 ideal	 for	 training	with	
PECS	 due	 to	 the	 disorder’s	 characteristic	 develop-






complex	 vocabulary	 while	 associating	 those	 words	
with	pictures	and	ideas,	it	requires	the	child	to	physi-





































sole	 intervention	 demonstrated	 increases	 in	 verbal	
speech,	 spontaneous	 communication	 and	 social-
communicative	behaviors,	 and	a	decrease	 in	prob-
lem	behaviors.20-23	The	study	by	Gordon	et	al	 is	of	
particular	 importance	because	 it	 utilized	84	partic-
ipants	 from	 15	 schools	 in	 a	 randomized	 controlled	
trial	of	PECS,	which	is	rare	when	conducting	research	
on	 children	with	 ASD.23	Due	 to	 varying	 degrees	 of	
symptom	 severity,	 diverse	 presentation	 of	 deficits,	
difficulty	matching	 controls	 and	 the	heterogeneous	
nature	 of	 the	 population,	 limited	 sample	 sizes	 are	
common.	Similarly,	2	studies	utilized	social	cue	cards	
to	resolve	unfavorable	conduct,	practice	acceptable	
verbal	 and	 physical	 communication,	 and	 maintain	


















communication	 training,	 where	 a	 child	 is	 taught	 a	
communication	skill	to	replace	a	behavior	(e.g.	raise	
hand	 to	 ask	 for	 a	break	 instead	of	 hitting),	 is	 one	
of	 the	most	effective	methods	 for	decreasing	 inap-
propriate	 behaviors.27	 Studies	 which	 implemented	
functional	communication	training	with	picture	cards	













ruptive	behaviors	 after	 intervention	with	 functional	









an	 ideal	educational	 tool	 for	children	with	ASD	be-
cause	this	population	tends	to	favor	visual	stimula-













video	 technology	 for	 children	with	 ASD.18,32	 In	 one	






























































































































































































































































































































showed	 a	 model	 patient	 executing	 the	 “10	 steps”	
of	 an	 oral	 assessment,	 which	 included	 entering	
the	 room,	 lying	back	 in	 the	chair	and	pressing	 the	
teeth	together	in	occlusion.	The	majority	of	children	






Advancements	 in	 virtual	 reality	 technology	 over	
the	past	decade	have	contributed	 to	exploration	of	
educational	virtual	reality	 interventions	 for	children	
with	 ASD.	 Two	 separate	 studies	 using	 virtual	 real-
ity	simulations	to	teach	safety	skills	found	students	
learned	 the	material	more	 quickly	when	 immersed	
in	virtual	reality.34,35	Students	aged	6	to	12	learned	
proper	fire	drill	behavior	during	a	simulated	building	








involved	nature	 of	 dental	 hygiene	 treatment.	More	
research	on	virtual	reality	training	in	the	dental	hy-
































































































internet	 connectivity	 has	 contributed	 to	 increased	
use	of	standard	and	downloadable	applications.	One	
advantage	of	mobile	devices	 is	 convenience	of	use	
-	 the	portability	of	handheld	 technology	allows	 the	
user	 access	 to	 his	 or	 her	 applications	 almost	 any-
where	 and	 anytime.	 This	 is	 particularly	 valuable	
when	educating	children	with	ASD,	who	benefit	from	














high	 levels	 of	 anxiety,	 and	by	prompting	 consider-
ation	of	others’	perspectives	during	everyday	discus-











adjustments	 allowed	 the	 program	 to	 have	 a	more	
stable	 internet	 connection	 and	 user-friendly	 inter-
face,	providing	 further	support	 for	case-specific	 in-
















guage,	math,	 environmental	 awareness,	 autonomy	
and	social	skills.39	The	significant	difference	in	scores	
confirms	Picaa	platform’s	potential	as	a	tool	for	de-





ability	 to	maintain	 a	 set	 schedule	 in	 children	 with	
ASD.40,41	 For	 example,	 a	 case	 study	 describing	 the	
use	 of	 Microsoft	 PowerPoint	 as	 an	 educational	 in-
tervention	was	used	 to	 train	a	child	with	ASD	how	










eo	 technology	 and	 mobile	 applications	 has	 shown	
great	potential	for	helping	children	with	ASD	access	
dental	hygiene	treatment.18,37,38	However,	due	to	the	
heterogeneous	nature	of	 this	community,	 it	 is	very	
difficult	 to	 find	 a	 “one-size-fits	 all”	 intervention	 to	
decrease	stress	and	anxiety,	and	 increase	comfort,	
cooperation	and	learning.	Dental	hygienists	treating	
children	with	 ASD	 should	 be	 knowledgeable	 in	 the	
above	mentioned	interventions	and	work	with	care-
DiScuSSion









with	 the	 child’s	 learning	preferences.	 For	 example,	
mobile	applications	can	provide	an	appropriate	and	
fun	 tool	 for	children	with	a	mild	 form	of	ASD,	who	
may	be	high-functioning	with	an	exceptional	ability	
to	navigate	various	 forms	of	 technology.37-41	Mobile	
applications	 are	 convenient	 for	 use	 in	 the	 waiting	

































































































and	 video	 prompting	 are	 often	 the	 best	 option	 for	
children	with	a	more	severe	form	of	ASD,	who	may	








animated	 character	 that	 demonstrates	 how	 to	 “lay	
back	 in	 the	 chair,”	 “put	 your	 feet	 out	 straight	 and	
hands	on	your	stomach,”	and	“open	your	mouth	to	
show	 your	 teeth,”	 thereby	 teaching	 the	 child	 ideal	
















ing	 are	 the	 preferred	methods	 for	 reducing	 dental	
anxiety.	 Incorporating	 educational	 and	 behavior	
guidance	techniques	prior	 to	and	during	the	dental	
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hygiene	 appointment	 can	 help	 providers	 achieve	 a	
more	 successful	 outcome	 of	 care.	 Early	 familiar-
ization	may	prevent	the	child	from	feeling	so	over-
whelmed	 in	an	environment	with	multiple	 forms	of	
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